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Selected variables for the French Paediatric Intensive Care registry.
Rationale, aims, and objectives: Providing quality care requires follow‐up in regard
to clinical and economic activities. Over the past decade, medical databases and
patient registries have expanded considerably, particularly in paediatric critical care
medicine (eg, the Paediatric Intensive Care Audit Network (PICANet) in the UK, the
Australian and New Zealand Paediatric Intensive Care (ANZPIC) Registry in Australia
and New Zealand, and the Virtual Paediatric Intensive Care Unit Performance System
(VPS) in the USA). Such a registry is not yet available in France. The aim of this study
was to determine variables that ought to be included in a French paediatric critical
care registry.
Methods: Variables, items, and subitems from 3 foreign registries and 2 French
local databases were used. Items described each variable, and subitems described
items. The Delphi method was used to evaluate and rate 65 variables, 90 items, and
17 subitems taking into account importance or relevance based on input from 28
French physicians affiliated with the French Paediatric Critical Care Group. Two
ratings were used between January and May 2013.
Results: Fifteen files from 10 paediatric intensive care units were included. Out of
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768 RECHER ET AL.considered to be optional, and 1 (2%) was considered to be irrelevant. Out of 90
potential items, 62 (69%) were considered to be relevant, 23 (26%) were considered
to be of little relevance, and 5 (6%) were considered to be irrelevant. Out of 17
potential subitems, 9 (53%) were considered to be relevant, 6 (35%) were considered
to be of little relevance, and 2 (12%) were considered to be irrelevant.
Conclusions: The necessary variables that ought to be included in a French paediat-
ric critical care registry were identified. The challenge now is to develop the French
registry for paediatric intensive care units.
KEYWORDS
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The requirements of research and yearly national monitoring of
medico‐economic activities have led to the development of national
networks of critical care units.1-4 The “Paediatric Intensive Care Audit
Network” (PICANet, http://www.picanet.org.uk) in the UK has
allowed for a clinical audit of the 35 paediatric critical care units since
2001. The Paediatric Study Group of the Australian and New Zealand
Society established the “Australian and New Zealand Paediatric
Intensive Care (ANZPIC)” network or registry in 1997 (http://www.
anzics.com.au/Pages/Paediatrics.aspx).5 In the United States, the
Virtual Paediatric Intensive Care Unit Performance System (VPS)
network (https://portal.myvps.org/login) was developed in 2003.6
Whereas the size of these foreign databases is growing, such a
network of the French paediatric intensive care units (PICUs) does
not exist in France.7 There has not been a single study to date that
was aimed at consensual standardization of the variables used for data
collection in PICUs. The existing databases were not built by a
consensual medical expertise using the Delphi method.
The aim of this work was to determine the variables required for a
common database for French PICUs to improve quality of care and to
develop medico‐economic assessment.2 | MATERIALS AND METHODS
1. Reference databases
The inclusion criteria to select available databases on PubMed
were searched for using the keywords “registry, database, paediatric
intensive care, or PICU”. The 3 general foreign databases (the PICANet,
ANZPIC, and VPS) with publications were selected. The 2 French data-
bases (the PICUs of Robert‐Debré and of Lille) that use severity scoring
systems were also selected. All of the data of these 5 databases were
used. Exclusion criteria were specific database (for example, the
National Emergency Airway Registry for Children NEAR4KIDS).
Variables were classified according to the Donabedian referential,
using data of structure, process, and results. The candidate variables
were classified into 7 categories: hospital, patient, medical data,
outcome, follow‐up at 30 days, nosocomial infections, procedures,and diagnostics.8 Each candidate variable was assigned items
(characterizing the variables) and subitems. Items specifically
described each variable, and subitems described each item.
Ratings from 1 to 4 were defined for the variables (ie, “indispens-
able”, “optional”, “useless”, and “no rating”), for the items and the
subitems (“relevant”, “of little relevance”, “not relevant”, and “no
rating”). The scores proposed by the 5 databases were the mortality
scores (PRISM III and PIM3), the organ dysfunction scores (PELOD2),
and the disability scores.9-12
2. Delphi method
During the study period between January and May 2013, 2
physicians per centre (the manager and the comanager) of the 32 PICUs
affiliated with the GFRUP (the French‐Language Paediatric Emergency
and Critical Care Group) were contacted by email or by phone to
participate in the study.13 The Delphi method was used for consensual
selection,14 using 2 rounds of voting. TheDelphi method is a systematic
way of determining expert consensus that is useful for answering ques-
tions that are not amenable to experimental and epidemiological
methods. The Delphi technique is a structured process that uses a
series of questionnaires or “rounds” to gather information.14 All of the
candidate variables, items, and subitems were sent to participating doc-
tors who had agreed to participate. If more than 5% of the items were
not addressed, the form was returned to the sender to complete the
ratings. The ratings were compiled so as to obtain the averages,
medians, interquartile ranges for each variable, item, and subitem. A
second rating form was sent to each doctor who replied in the first
round, comprising the first ratings of the first round and the comments.
The final rating (from 1 to 4) was determined based on calculation of the
median for each of the variables, items, and subitems.3 | RESULTS
1. Databases
Agreement to participate was obtained from 28 physicians
(14 units) out of 64 (Figure 1). The 5 databases were partitioned into
7 listed areas.
FIGURE 1 Delphi flow chart
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A first response was obtained from 18 doctors out of 28 (64%),
representing 10 units (71%). Of the 18 forms received, 3 had been
filled out jointly (a single form for 2 doctors) and 4 forms were more
than 5% unanswered. All up, 15 usable forms (54%) were obtained.
3. Results of the second round
The 15 usable forms were resent to the 18 participating doctors.
Thirteen forms were returned with changes that had been made to
them. For the 2 other forms, the rating was deemed to be unchanged.
All up, there were 15 forms that could ultimately be analysed.
4. Synopsis
The ratings included 65 variables, 90 items, and 17 subitems
(Table 1). Of the 65 variables, 48 (74%) were considered to be
indispensable, 16 (25%) optional, and 1 (2%) was deemed to beuseless. Of the 90 items, 62 (69%) were considered to be relevant,
23 (26%) of little relevance, and 5 (6%) as not relevant. Of the 17
subitems, 9 (53%) were considered to be relevant, 6 (35%) of little rel-
evance, and 2 (12%) as not relevant (Table 1). The results for the var-
iables, items, and subitems retained are available in the Supporting
Information.4 | DISCUSSION
This study allowed for determination of the variables retained for
establishing a common French database. Thus, 64 obligatory or
optional variables could be used, while 62 items and 9 subitems could
be considered to be of relevance.
The VPS database (available in 2013) comprises 74 variables, 160
items, and 6 subitems; the ANZPIC database (2013) comprises 52
variables, 97 items, and no subitems. The number of variables selected
TABLE 1 Summary of the medians of the variables, items, and subitems
Categories
Total Number
of Variables
Number of Variables that
Have a Median of
Total Number
of Items
Number of Items that
Have a Median of
Total Number
of Subitems
Number of Subitems that
Have a Median of
1—Indispensable 1—Relevant 1—Relevant
2—Optional 2—Little relevance 2—Little relevance
3—Useless 3—No relevance 3—No relevance
9 5 1
Hospital 16 7 7 2 3 2
0 0 0
11 14 0
Patient 17 5 23 6 1 1
1 3 0
9 11 0
Medical data 11 2 17 5 2 0
0 1 2
10 11 0
Discharge form 10 0 13 1 1 1
0 1 0
0 0 0
Follow‐up at
30 days
2 2 4 4 0 0
0 0 0
7 20 8
Nosocomial
infections
7 0 24 4 10 2
0 0 0
2 1 0
Procedures and
diagnostics
2 0 2 1 0 0
0 0 0
48 (74) 62 (69) 9 (53)
Total N (%) 65 (100) 16 (25) 90 (100) 23 (26) 17 (100) 6 (35)
1 (2) 5 (6) 2 (12)
770 RECHER ET AL.in this study was close to the PICANet base (2013), which has 52
variables, 135 items, and 28 subitems.
The number of databases has increased significantly over the
past decade, providing support for multiple epidemiological studies.15
This increase in number is driven by clinicians seeking to better
understand and improve their practice. Wetzel defined the variables
to be collected for a database as being dependent on the desired
objective. Common demographic variables (eg, age and gender) are
necessary, as are as specific indicators of paediatric critical care
(eg, rates of readmission, duration of the stay, and mortality in
particular).15 The variables, items, and subitems selected in our
database meet these objectives. Based on the data collected by
the Intensive Care National Audit and Research network in the
UK, West et al compiled the data for 65 PICUs with 168 patients,
showing that the availability of the medical and paramedical
personnel was associated with better survival of the critical care
patients.16 In Italy, using the Italian Coronary Artery Bypass Graft
Surgery network comprising over 34 000 patients, D'Errigo et al
were able to show a variability in the mortality rate of more than 10%
between the various centers.17Wetzel has reported that economic con-
siderations could be associated with clinical data.15 In this regard,Kramer et al have shown that the first day of hospitalization and the first
day of mechanical ventilation greatly increase the total cost of the stay,
and that mortality was associated with a substantial increase in hospital
costs.18 Finally, the collection of scores for severity and dysfunction of
organs allows for comparison of the observed and the predictedmortal-
ities, and it allows the intraunit and interunit progression to be
followed.8-10,19
Our study has several limitations. We submitted the rating of the
variables to doctors of the GFRUP who were interested in the project,
although they were not “experts” in this area. The participants who
selected the variables, items, and subitems were a small proportion of
the total number of physicians in French PICUs (ie, 28 physicians out
of 64). As pointed out by Wetzel, however, the most important factor
for the development of such networks is the involvement of participat-
ing centres and the ease of the collection. The second limitation is in
regard to the Delphi method: We did not hold a face‐to‐face collective
meeting that convened the doctors voting in the first and the second
round of the rating. However, for the second round of voting, all of
the comments from the experts were submitted to all of the voters.
The next stage will be the collection of the indicators of structure
of the 32 French PICUs and then the implementation of the collection
RECHER ET AL. 771of the patients' data. This second phase will require the development
of technical digital information tools that allow for automated
extraction of data from the patient files.
CONFLICT OF INTEREST
None.
AUTHOR CONTRIBUTIONS
Stéphane Leteurtre and Francis Leclerc participated in the organiza-
tion and the management of this research project. Morgan Recher
and Caroline Bertrac carried out the data collection. Morgan Recher,
Camille Guillot, Jean Benoit Baudelet, Yasemin Karaca‐Altintas, and
Hervé Hubert participated in the interpretation of the data as well
as writing and proofreading of the manuscript.
ORCID
Morgan Recher http://orcid.org/0000-0002-6513-5083
Hervé Hubert http://orcid.org/0000-0003-2944-7597
REFERENCES
1. Dobb G, McWilliam D. Base de données: Méthodes et application. In:
Bion J, ed. Management en réanimation: Evaluation, organisation et
éthique. Paris: Saulnier F; 2000:97‐111.
2. LaRovere JM, Jeffries HE, Sachdeva RC, et al. Databases for assessing
the outcomes of the treatment of patients with congenital and
paediatric cardiac disease—the perspective of critical care. Cardiol
Young. 2008;18(2):130‐136.
3. Matton M‐P, Toledano B, Litalien C, Vallee D, Brunet F, Jouvet P.
Electronic medical record in pediatric intensive care: Implementation
process assessment. J Pediatr Intensive Care. 2015;5(03):129‐138.
4. Creel LM, Gregory S, McNeal CJ, et al. Multicenter neonatal databases:
Trends in research uses. BMC Res. 2017;10(1):42. https://doi.org/
10.1186/s13104‐016‐2336‐4
5. Slater A, Shann F, McEniery J. ANICS study group. The ANZPIC
registry diagnostic codes: A system for coding reasons for admitting
children to intensive care. Intensive Care Med. 2003;29(2):271‐277.
6. Wetzel R. Journal of Pediatric Intensive Care. 2016. Available at:
http://childscience.org/jpic
7. Carroll CL. Database research in the PICU: Time to go big! Pediatr Crit
Care Med. 2018;19(1):75‐76.
8. Donabedian A. The quality of care. How can it be assessed? JAMA.
1988;260(12):1743‐1748.9. Straney L, Clements A, Parslow RC, et al. Paediatric index of mortality
3: An updated model for predicting mortality in pediatric intensive
care. Pediatr Crit Care Med. 2013;14(7):673‐681.
10. Pollack MM, Patel KM, Ruttimann UE. PRISM III: An updated pediatric
risk of mortality score. Crit Care Med. 1996;24(5):743‐752.
11. Leteurtre S, Duhamel A, Salleron J, et al. PELOD‐2: An update of the
PEdiatric logistic organ dysfunction score. Crit Care Med.
2013;41(7):1761‐1773.
12. Pollack MM, Holubkov R, Glass P, et al. Functional status scale: New
pediatric outcome measure. Pediatrics. 2009;124(1):e18‐e28.
13. Fink A, Kosecoff J, Chassin M, Brook RH. Consensus methods:
Characteristics and guidelines for use. Am J Public Health.
1984;74(9):979‐983.
14. Boulkedid R, Abdoul H, Loustau M, Sibony O, Alberti C. Using and
reporting the Delphi method for selecting healthcare quality indicators:
A systematic review. PloS One. 2011;6(6):e20476.
15. Wetzel R. Pediatric intensive care databases for quality improvement. J
Pediatr Intensive Care. 2015;5:81‐88.
16. West E, Barron DN, Harrison D, Rafferty AM, Rowan K, Sanderson C.
Nurse staffing, medical staffing and mortality in intensive care: An
observational study. Int J Nurs Stud. 2014;51(5):781‐794.
17. D'Errigo P, Tosti ME, Fusco D, et al. Use of hierarchical models to
evaluate performance of cardiac surgery centres in the Italian CABG
outcome study. BMC Med Res Methodol. 2007;7(1):29.
18. Kramer AA, Dasta JF, Kane‐Gill SL. The impact of mortality on total
costs within the ICU. Crit Care Med. 2017;45(9):1457‐1463.
19. Leteurtre S, Lampin M‐E, Grandbastien B, Recher M, Duhamel A. Les
scores de gravité généraux et de dysfonctions d'organes en
réanimation pédiatrique: Quoi de neuf en 2016? Med Intensive Réa.
2016;25:604‐618.SUPPORTING INFORMATION
Additional supporting information may be found online in the
Supporting Information section at the end of the article.
How to cite this article: Recher M, Bertrac C, Guillot C, et al.
Enhance quality care performance: Determination of the vari-
ables for establishing a common database in French paediatric
critical care units. J Eval Clin Pract. 2018;24:767–771. https://
doi.org/10.1111/jep.12984
